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Abstract 



cSn^Si ? BE 52 L -f° : 1° at ^ ays r «fl« n erate a precise wobble signaJ with simple constitution. 
SOLUTION: A quadripartite photodetector 1 1 is divided into two parts in the leftfright directions of a track 
on an optical disk, and the level of a composite signal V1 outputted from one side photodetectors 1 1 a. 
11b is changed based on a control voltage Vcon. A difference signal V5 having tha level of a difference 
between the level-changed signal V4 and the level of the composite signal V2 outputted from the other 
side photodetectors 1 1 c, 1 1 d is generated, and the difference signal V5 is made the control voltaae 
Vcon through a tow-pass filter 34 when an EFM signal is a high level based on the EFM signal 
regenerated from an RF signal obtained from reflection light from an optical disk, and the difference 
signal V5 Is regenerated as the wobble signal WB through a band-pass filter 35. Thus, the wobble signal 
without noise and EFM signal components Is regenerated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflected light from the optical disk with which it has the truck moved in a zigzag 
direction and formed based on absolute time information, there was along this truck, and the pit was 
formed is detected using the photodetector made into the longitudinal direction of said truck 2 ****s at 
least. In the wobble signal regeneration approach of the optical disk which reproduces the wobble signal 
which changes from this detection result corresponding to meandering of said truck The level of the 
signal outputted from one photodetector of said photodetector carried out 2 ****s is changed based on a 
control signal. The difference signal which has the level of a difference with the level of this signal by 
which level change was carried out, and the signal outputted from the photodetector of another side is 
generated. After carrying out sample hold of said difference signal based on the EFM signal acquired 
from said reflected light, The wobble signal regeneration approach of the optical disk characterized by 
reproducing said control signal, and nothing and said difference signal for this sample hold signal as a 
wobble signal through a band-pass filter through a low-pass filter. 

[Claim 2] The reflected light from the optical disk with which it has the truck moved in a zigzag 
direction and formed based on absolute time information, there was along this truck, and the pit was 
formed is detected using the photodetector made into the longitudinal direction of said truck 2 ****s at 
least. In the wobble signal regeneration approach of the optical disk which reproduces the wobble signal 
which changes from this detection result corresponding to meandering of said truck The level of the 
signal outputted from the photodetector of both said photodetectors carried out 2 ****s is changed based 
on the 1st control signal and the 2nd control signal, respectively. The difference signal which has the 
level of the difference of this signal level by which level change was carried out is generated. After 
carrying out sample hold of said difference signal based on the EFM signal acquired from said reflected 
light, while making this sample hold signal with said 1st control signal through a low-pass filter The 
wobble signal regeneration approach of the optical disk characterized by reversing this 1st control signal 
and reproducing said 2nd control signal, and nothing and said sample hold signal as a wobble signal 
through a band-pass filter. 

[Claim 3] The reflected light from the optical disk with which it has the truck moved in a zigzag 
direction and formed based on absolute time information, there was along this truck, and the pit was 
formed is detected using the photodetector made into the longitudinal direction of said truck 2 ****s at 
least. In the wobble signal regeneration equipment of the optical disk which reproduces the wobble 
signal which changes from this detection result corresponding to meandering of said truck The 
adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on a control signal, and outputs it, The subtractor 
circuit which outputs the signal which has the level of the difference of the level of the signal outputted 
from the photodetector of another side of said photodetector carried out 2 ****s, and the level of the 
output signal of said adjustable amplifying circuit, The sample hold circuit which carries out sample 
hold of the output signal of said subtractor circuit based on the EFM signal acquired from the reflected 
light from said optical disk, The low-pass filter which outputs only the frequency component below the 
predetermined frequency in the output signal of this sample hold circuit as said control signal, Wobble 
signal regeneration equipment of the optical disk characterized by having the band-pass filter which 
outputs the signal of the frequency in the predetermined frequency band which inputs the output signal 
of said subtractor circuit and contains the frequency of the wobble signal in this signal. 
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[Claim 4j The reflected light from the optical disk with which it has the truck moved in a zigzag 
direction and formed based on absolute time information, there was along this truck, and the pit was 
formed is detected using the photodetector made into the longitudinal direction of said truck 2 ****s at 
least. In the wobble signal regeneration equipment of the optical disk which reproduces the wobble 
signal which changes from this detection result corresponding to meandering of said truck The 1st 
adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on the 1st control signal, and outputs it, The 2nd 
adjustable amplifying circuit which the level of the signal outputted from the photodetector of another 
side of said photodetector carried out 2 ****s is changed based on the 2nd control signal, and outputs it, 
The subtractor circuit which outputs the signal which has the level of the difference of the output-signal 
level of said 1st adjustable amplifier, and the output-signal level of said 2nd adjustable amplifying 
circuit, The sample hold circuit which carries out sample hold of the output signal of said subtractor 
circuit based on the EFM signal acquired from the reflected light from said optical disk, The low-pass 
filter which outputs only the frequency component below the predetermined frequency in the output 
signal of this sample hold circuit as said 1st control signal, The inverter circuit which reverses said 1st 
control signal and is outputted as said 2nd control signal, Wobble signal regeneration equipment of the 
optical disk characterized by having the band-pass filter which outputs the signal of the frequency in the 
predetermined frequency band which inputs the output signal of said sample hold circuit, and contains 
the frequency of the wobble signal in this signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wobble signal regeneration approach used for the 

information record regenerative apparatus of an optical disk, and its equipment. 

[0002] 

[Description of the Prior Art] As conventionally shown in the recordable optical disk 1 of a write once 
optical disk (CD- WO) etc. at drawing 2 , the truck 2 which winds with few amplitude beforehand (it 
moves in a zigzag direction) is formed in the record section in the shape of a spiral. The wave of this 
truck is ATIP (Absolute Time In Pregroove). The absolute time information called data is expressed, 
22.05kHz is made into fundamental frequency, and the FSK (Frequency Shift Keying) modulation of 
that frequency is carried out so that ** 1kHz may change according to whether the contents of the bit, 
i.e., this bit, are "1 ", or it is "0" to every [ corresponding to 1 bit of ATIP data ] die length (seven periods 
with a frequency of 44.1kHz). 

[0003] Moreover, ATIP data consist of frames which a large number which consist of a bit string to 
which one frame equipped the position with the frame alignment signal of a fixed pattern, including the 
bit of one constant (84 bits) followed, and each frame is repeated with the period with a frequency of 
75Hz. 

[0004] On the other hand, when recording information, such as voice and an image, on the recordable 
optical disk mentioned above, the control information showing the number of channels of music, the 
existence of pre-emphasis, the number of music, the time amount from the beginning of music, the 
absolute time from the disk most inner circumference, etc., i.e., sub-code data, is recorded on 
coincidence. This sub-code data consists of many frames which consist of a bit string to which one 
frame equipped the position with the frame alignment signal of a fixed pattern, including the bit 
(however, the unit length corresponding to 1 bit differing from a case with ATIP data) of fixed numbers 
(98 bits), and each frame is recorded with a period with a frequency of 75Hz. 

[0005] Here, to actually record information on an optical disk, since it is defined by specification that 
frame synchronization of ATIP data and the sub-code data must be carried out, and they must be 
recorded, it needs to reproduce ATIP data. For this reason, when reproducing ATIP data conventionally, 
it reproduced as an analog signal (wobble signal) which detects the wave mentioned above and has the 
period of a wave, and was getting over by the FSK demodulator circuit using an analog PLL circuit etc. 
[0006] However, there were the following troubles in playback of a wobble signal. 
[0007] That is, a tracking error signal takes the difference of right and left of return light reflected from 
the optical disk on the photodetector of an optical pickup. Therefore, when an objective lens followed 
and moves to the eccentricity of an optical disk, naturally the spot of return light moves to right and left 
also on the photodetector in an optical pickup. Here, although a noise is not overlapped on a tracking 
error signal if considering the case where a noise is in return light all the incident light reinforcement to 
each photodetector is these level, when the level of incident light reinforcement on either side differs, a 
noise and an EFM signal component will be overlapped on a tracking error signal, and C/N of the 
wobble signal WB will be reduced. 

[0008] for example, to the optical disk of a postscript mold which was mentioned above When a wobble 
signal is reproduced in the field where information was recorded, and the field to which a non-recorded 
field exists and information is recorded, If eccentricity etc. is in an optical disk, it will be overlapped on 
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a -wobble signal, the signal component, i.e., the EFM signal component, of recording information, and 
C/N will be reduced, ATIP data will not be able to be reproduced correctly, but big trouble will be 
caused to a search, and a malfunction will be caused. 

[0009] In order to reduce such a malfunction, by the 1 beam push pull method, the wobble signal was 
reproduced by circuitry which is indicated by JP,6-44568,A. 

[0010] That is, wobble signal regeneration equipment consists of Adders 71 A and 7 IB, Subtractors 72 A 
and 72B, coupling capacitors 73A-73C, the adjustable amplifying circuit 74, clamping circuits 75A and 
75B, peak hold circuits 76A and 76B, an amplifying circuit 77, and a band pass filter (BPF) 78, as 
shown in drawing 3 . 

[001 1] Moreover, 10 is an optical pickup and the photodetector 1 1 of well-known quadrisection is used 
as a photodetector 1 1 which receives the reflected light from an optical disk. Moreover, the electrical 
potential differences VI and V2 corresponding to the sum total light income of the detectors 1 lb and 
1 lc located in detectors [ which are located in the left-hand side of a truck /11a and lid] sum total light 
income and right-hand side are generated by summing amplifiers 71 A and 7 IB. 
[0012] Here, in electrical potential differences VI and V2, when the quantity of light of the reflected 
light beam from an optical disk changes according to a pit in the predetermined range and a groove 
changes to radial [ of a light beam ], where bias only of the predetermined level is carried out, according 
to a pit, it changes a period with short signal level, and the whole signal level is further changed 
according to a groove. 

[0013] On the other hand, an electrical potential difference VI is inputted into the adjustable amplifying 
circuit 74 through coupling-capacitor 73A, and the electrical potential difference V2 is inputted into the 
non-inversed input terminal of clamping circuit 75B and subtraction machine 72A as a signal S2 through 
coupling-capacitor 73 B. 

[0014] Moreover, the output signal SI from the adjustable amplifying circuit 74 is inputted into the 
inversed input terminal of clamping circuit 75A and subtraction machine 72A through coupling- 
capacitor 73 C. 

[0015] The output signal of clamping circuit 75 A is inputted into the inversed input terminal of 
subtraction machine 72B as a signal S3 through peak hold circuit 76A, and the output signal of clamping 
circuit 75B is inputted into the non-inversed input terminal of subtraction machine 72B as signal S4 
through peak hold circuit 76B. Furthermore, after the output signal S5 of subtraction machine 72B is 
amplified by amplifier 77, it is inputted into the adjustable amplifying circuit 74 as a control signal. 
[0016] Moreover, the wobble signal WB is reproduced by letting the output signal of subtraction 
machine 72A pass to a band pass filter 78. 

[0017] According to the above-mentioned configuration, the signal level of RF component which 
changes according to a pit is between an input signal SI and S2, and after amending the signal level of 
an input signal SI so that it may become equal, since these difference signals are generated and it is 
reproducing as a wobble signal WB, even when the incidence location of the reflected light beam to the 
optical pickup 10 changes by secular change etc., mixing of RF component to the wobble signal WB can 
be reduced. 
[0018] 

[Problem(s) to be Solved by the Invention] However, it had the trouble of components mark having 
increased and becoming cost quantity while the conventional wobble signal regeneration equipment 
mentioned above had the complicated configuration. 

[0019] The purpose of this invention is to offer the wobble signal regeneration approach of the optical 
disk which can reproduce an always exact wobble signal by the easy configuration, and its equipment in 
view of the above-mentioned trouble. 
[0020] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in claim 
1 The reflected light from the optical disk with which it has the truck moved in a zigzag direction and 
formed based on absolute time information, there was along this truck, and the pit was formed is 
detected using the photodetector made into the longitudinal direction of said truck 2 ****s at least. In 
the wobble signal regeneration approach of the optical disk which reproduces the wobble signal which 
changes from this detection result corresponding to meandering of said truck The level of the signal 
outputted from one photodetector of said photodetector carried out 2 ****s is changed based on a 
control signal. The difference signal which has the level of a difference with the level of this signal by 
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which level change was carried out, and the signal outputted from the photodetector of another side is 
generated. After carrying out sample hold of said difference signal based on the EFM signal acquired 
from said reflected light, The wobble signal regeneration approach of the optical disk which reproduces 
said control signal, and nothing and said difference signal for this sample hold signal as a wobble signal 
through a band-pass filter through a low-pass filter is proposed. 

[0021] As for the level of the signal outputted from one photodetector of the photodetector which 
receives the reflected light from the optical disk set as the informational record playback object, and 
which was carried out 2 ****s, according to the wobble signal regeneration approach of this optical 
disk, the level changes with control signals. Furthermore, the difference signal which has the level of the 
difference of the level of this signal by which level change was carried out, and the level of the signal 
outputted from the photodetector of another side is generated, and a wobble signal is reproduced by 
letting a band-pass filter pass in this difference signal. Based on the EFM signal with which said control 
signal was acquired from the reflected light from an optical disk, sample hold of said difference signal is 
carried out here. Since it is furthermore generated through a low-pass filter, the output-signal level from 
one [ said ] photodetector is changed corresponding to an EFM signal and offset of the output-signal 
level from both photodetectors is mostly made into this level An EFM signal component in phase is 
offset in the noise component of both signals outputted from said two photodetectors, i.e., both signals, 
and the noise component in a wobble signal is reduced or removed. 

[0022] Moreover, it has the truck moved in a zigzag direction and formed in claim 2 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 
2 ****s at least. In the wobble signal regeneration approach of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
level of the signal outputted from the photodetector of both said photodetectors carried out 2 ****s is 
changed based on the 1st control signal and the 2nd control signal, respectively. The difference signal 
which has the level of the difference of this signal level by which level change was carried out is 
generated. After carrying out sample hold of said difference signal based on the EFM signal acquired 
from said reflected light, while making this sample hold signal with said 1 st control signal through a 
low-pass filter The wobble signal regeneration approach of the optical disk which reverses this 1st 
control signal and reproduces said 2nd control signal, and nothing and said sample hold signal as a 
wobble signal through a band-pass filter is proposed. 

[0023] As for the level of the signal outputted from the photodetector of the both sides of the 
photodetector which receives the reflected light from the optical disk set as the informational record 
playback object, and which was carried out 2 ****s, according to the wobble signal regeneration 
approach of this optical disk, the level changes with the 1st and 2nd control signals. Moreover, the 
difference signal which has the level of the difference of this signal level by which level change was 
carried out is generated, sample hold is carried out based on the EFM signal which was able to acquire 
this difference signal from the reflected light from an optical disk, and a wobble signal is further 
reproduced by letting a band-pass filter pass in this signal that carried out sample hold. Moreover, said 

1 st control signal is generated by letting a low-pass filter pass in said signal by which sample hold was 
carried out, and said 2nd control signal is generated by reversing said 1st control signal. Based on an 
EFM signal, sample hold of said 1st and 2nd control signals is carried out, and they are generated here. 
Since the output-signal level from the photodetector of said both sides is changed corresponding to an 
EFM signal and offset of the output-signal level from both photodetectors is mostly made into this level 
While an EFM signal component in phase is offset in the noise component of both signals outputted 
from said two photodetectors, i.e., both signals, and the noise component in a wobble signal is reduced 
or removed Maintenance on fixed level is almost attained in the level of the wobble signal reproduced. 
[0024] Moreover, it has the truck moved in a zigzag direction and formed in claim 3 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 

2 ****s at least. In the wobble signal regeneration equipment of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on a control signal, and outputs it, The subtractor 
circuit which outputs the signal which has the level of the difference of the level of the signal outputted 
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from the photodetector of another side of said photodetector carried out 2 ****s, and the level of the 
output signal of said adjustable amplifying circuit, The sample hold circuit which carries out sample 
hold of the output signal of said subtracter circuit based on the EFM signal acquired from the reflected 
light from said optical disk, The low-pass filter which outputs only the frequency component below the 
predetermined frequency in the output signal of this sample hold circuit as said control signal, The 
output signal of said subtractor circuit is inputted and the wobble signal regeneration equipment of the 
optical disk equipped with the band-pass filter which outputs the signal of the frequency in the 
predetermined frequency band containing the frequency of the wobble signal in this signal is proposed. 
[0025] According to the wobble signal regeneration equipment of this optical disk, the level of the signal 
outputted from one photodetector of the photodetector which receives the reflected light from the optical 
disk set as the informational record playback object, and which was carried out 2 ****s It changes with 
adjustable amplifying circuits based on a control signal, and the difference signal which has the level of 
the difference of the level of the signal outputted by the subtractor circuit from the photodetector of 
another side of said photodetector carried out 2 ****s and the level of the output signal of said 
adjustable amplifying circuit is outputted. Moreover, it is outputted as said control signal with a low- 
pass filter, the frequency component, i.e., the offset component, below the predetermined frequency in 
the output signal of said subtractor circuit. Here, based on the EFM signal acquired from the reflected 
light from an optical disk, sample hold of said difference signal is carried out, it is generated, and the 
control signal outputted from said low-pass filter changes the output signal level from one [ said ] 
photodetector corresponding to an EFM signal. Furthermore, since said control signal turns into a signal 
outputted from said adjustable amplifying circuit, and a signal which has the level corresponding to the 
level difference of the signal outputted from the photodetector of said another side only when the EFM 
signal acquired from the reflected light from said optical disk exists, By controlling the level of the 
signal outputted from one [ said ] photodetector by this control signal to become almost the same as the 
level of the signal outputted from the photodetector of said another side Both noise components are 
offset in said subtractor, and the noise component in the signal outputted from said subtractor, i.e., a 
wobble signal, is reduced or removed. Furthermore, with a band-pass filter, the signal of the frequency 
in the predetermined frequency band containing the frequency of the wobble signal in the output signal 
of said subtractor circuit is outputted, and a wobble signal is reproduced. 

[0026] Moreover, it has the truck moved in a zigzag direction and formed in claim 4 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 
2 ****s at least. In the wobble signal regeneration equipment of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
1st adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on the 1st control signal, and outputs it, The 2nd 
adjustable amplifying circuit which the level of the signal outputted from the photodetector of another 
side of said photodetector carried out 2 ****s is changed based on the 2nd control signal, and outputs it, 
The subtractor circuit which outputs the signal which has the level of the difference of the output-signal 
level of said 1st adjustable amplifier, and the output-signal level of said 2nd adjustable amplifying 
circuit, The sample hold circuit which carries out sample hold of the output signal of said subtractor 
circuit based on the EFM signal acquired from the reflected light from said optical disk, The low-pass 
filter which outputs only the frequency component below the predetermined frequency in the output 
signal of this sample hold circuit as said 1st control signal, The inverter circuit which reverses said 1st 
control signal and is outputted as said 2nd control signal, The output signal of said sample hold circuit is 
inputted, and the wobble signal regeneration equipment of the optical disk equipped with the band-pass 
filter which outputs the signal of the frequency in the predetermined frequency band containing the 
frequency of the wobble signal in this signal is proposed. 

[0027] According to the wobble signal regeneration equipment of this optical disk, the level of the signal 
outputted from one photodetector of the photodetector which receives the reflected light from the optical 
disk set as the informational record playback object, and which was carried out 2 ****s changes with the 
1st and 2nd adjustable amplifying circuits based on the 1st and 2nd control signals, respectively, and the 
difference signal which has the level of the difference of the output signal level of said 1st and 2nd 
adjustable amplifying circuits is outputted by the subtractor circuit. Moreover, it is outputted as said 1st 
control signal with a low-pass filter, the frequency component, i.e., the offset component, below the 
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predetermined frequency in the output signal of said subtractor circuit. Here, based on the EFM signal 
acquired from the reflected light from an optical disk, sample hold of said difference signal is carried 
out, it is generated, and the 1st control signal outputted from said low-pass filter changes the output 
signal level from one [ said ] photodetector corresponding to an EFM signal. Moreover, said 2nd control 
signal is generated by reversing said 1st control signal by the inverter circuit. Furthermore, since said 1st 
and 2nd control signals turn into a signal which has the level corresponding to the difference of the 
signal level outputted from said 1st and 2nd adjustable amplifying circuits only when the EFM signal 
acquired from the reflected light from said optical disk exists, By controlling the level of the signal 
outputted from the photodetector of said both sides by this control signal to become almost the same 
Both noise components are offset in said subtractor, and while the noise component in the signal 
outputted from said subtractor, i.e., a wobble signal, is reduced or removed, maintenance on fixed level 
is almost attained in the level of the wobble signal reproduced. Furthermore, with a band-pass filter, the 
signal of the frequency in the predetermined frequency band containing the frequency of the wobble 
signal in the output signal of said sample hold circuit is outputted, and a wobble signal is reproduced. 
[0028] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the block diagram showing the 1st operation gestalt of this invention. In drawing, 
the same component as the conventional example mentioned above is expressed with the same sign, the 
optical pickup for which 10 used the 1 beam push pull method, and 21 and 22 - a summing amplifier 
and 23 ~ an adder and 24 - for a subtractor and 33, as for a low pass filter (LPF) and 35, an electronic 
switch and 34 are [ a subtractor and 31 / an adjustable amplifying circuit and 32 / a band pass filter 
(BPF) and 36 ] hold capacitors. [ namely, ] 

[0029] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 1 lc located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 1 lc located in detectors [ which are located in the left-hand side of a 
truck /11a and lid] sum total light income and right-hand side, and Detectors [lib and lid] sum total 
light income. 

[0030] A summing amplifier 21 outputs the electrical potential difference VI which inputted the 
electrical potential difference outputted from the photodetectors 1 la and 1 Id of an optical pickup 10, 
and added these, and outputs the electrical potential difference V2 which the summing amplifier 22 
inputted the electrical potential difference outputted from the photodetectors 1 lb and 1 lc of an optical 
pickup 10, and added these. 

[0031] Moreover, electrical potential differences VI and V2 are inputted into an adder 23, while these 
are added and being outputted as a read-out signal (RF signal) by the adder 23, the electrical potential 
difference V3 of the difference of electrical potential differences VI and V2 is generated by the 
subtractor 24, and this electrical potential difference V3 is outputted as a tracking error signal TE. 
[0032] Furthermore, the electrical potential difference VI outputted from the summing amplifier 21 is 
inputted into the adjustable amplifying circuit 31 through a coupling capacitor CI, and is inputted into a 
subtractor 32 as an electrical potential difference V4 on which the electrical-potential-difference value 
was changed into the predetermined value by the adjustable amplifying circuit 3 1 based on control 
voltage Vcon. An electrical potential difference V4 is inputted into the non-inversed input terminal of a 
subtractor 32, an electrical potential difference V2 is inputted into an inversed input terminal through a 
coupling capacitor C2, and a subtractor 32 outputs these differences as a difference signal V5. This 
difference signal V5 is inputted into a band pass filter 35 while it is inputted into 1st contact 33a of an 
electronic switch 33. 

[0033] 2nd contact 33b of an electronic switch 33 is opened wide, and contact piece 33c is grounded 
through the hold capacitor 36 while connecting with the input terminal of a low pass filter 34. Moreover, 
an electronic switch 33 is changed by the EFM signal reproduced from the RF signal, when an EFM 
signal is high-level, contact piece 33c is connected to 1 st contact 33a, and contact piece 33c is connected 
to 2nd contact 33b at the time of a low level. 

[0034] Here, a sample hold circuit is constituted by an electronic switch 33 and the hold capacitor 36. 
[0035] A predetermined frequency, for example, a frequency component 40kHz or less, will be 
extracted from the difference signal V5 by the low pass filter 34, and the difference signal V5 will be 
outputted as control voltage Vcon mentioned above, if inputted into a low pass filter 42 through an 
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electronic switch 33. 

[003.6] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wobble signal, is extracted by the band pass filter 35, and, as for the difference signal V5 inputted into 
the band pass filter 35, this is outputted as a wobble signal WB. 

[0037] Next, actuation of this operation gestalt which consists of the above-mentioned configuration is 
explained based on the signal waveform diagram of drawing 4 . Playback of the truck in which the 
information on an optical disk is recorded, namely, the pit is formed modulated the RF signal with the 
EFM signal. Therefore, an EFM signal is reproducible from a RF signal. 

[0038] However, while the electrical potential differences VI and V2 needed for playback of a wobble 
signal also become what the EFM signal mixed, the level of electrical potential differences V 1 and V2 is 
the different thing, the EFM signal component mixed in these electrical potential differences VI and V2 
with this operation gestalt here --**-- by generating the electrical potential difference V4 which 
amended the level of an electrical potential difference VI by the adjustable amplifying circuit 31, and 
generating the difference signal V5 of this electrical potential difference V4 and electrical potential 
difference V2 with a subtractor 32 further, the electrical potential difference V5 which an EFM 
component does not mix is obtained, and the wobble signal is reproduced from this electrical potential 
difference V5 so that it may become equal. 

[0039] In amendment of the electrical potential difference VI in the adjustable amplifier 31, only when 
an EFM signal was high level H, the difference signal V5 was inputted into the low pass filter 34, with 
the low pass filter 34, it extracted, the envelope component, i.e., the EFM signal component, of the 
difference signal V5, and the electrical potential difference VI is amended by making this into control 
voltage Vcon. 

[0040] Therefore, since level of an electrical potential difference V4 is mostly made into this level with 
the level of an electrical potential difference V2 as shown in drawing 4 , the noise component of an 
electrical potential difference V4 and an EFM signal component, the noise component of an electrical 
potential difference V2, and an EFM signal component are offset, and the wobble signal WB with which 
the noise component and the EFM signal component were reduced or removed is generated. 
[0041] Here, in the signal wave form shown in drawing 4 , since control voltage Vcon is plus, the 
adjustable amplifying circuit 31 operates in the direction which lowers gain, and when an electrical 
potential difference V4 is smaller than an electrical potential difference V2, since control voltage Vcon 
is subtracted, it operates in the direction to which the adjustable amplifying circuit 31 raises gain. 
[0042] Since the always exact wobble signal WB is reproducible with an easy configuration according 
to this operation gestalt as mentioned above, it is stabilized and spindle control, especially spindle 
control at the time of tracking-off can be performed. Furthermore, since AITP data are correctly 
reproducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a search mistake can 
be reduced sharply. Furthermore, even if secular change of an optical pickup and the property of optical 
disk media change, a servo can always be automatically applied to the best point of C/N. 
[0043] Next, the 2nd operation gestalt of this invention is explained. Drawing 5 is the block diagram 
showing the 2nd operation gestalt of this invention. In drawing, the same component as the conventional 
example mentioned above is expressed with the same sign, the optical pickup for which 10 used the 1 
beam push pull method, and 21 and 22 ~ a summing amplifier and 23 -- an adder and 24 -- a subtractor, 
and 41 A and 41B -- an adjustable amplifying circuit and 42 ~ for a hold capacitor and 45, as for a low 
pass filter (LPF) and 47, the differential amplifier and 46 are [ a subtractor and 43 / an electronic switch 
and 44 / an inversed amplifier and 48 ] band pass filters (BPF). [ namely, ] 

[0044] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 1 lc located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 1 lc located in detectors [ which are located in the left-hand side of a 
truck /11a and lid] sum total light income and right-hand side, and Detectors [lib and lid] sum total 
light income. 

[0045] A summing amplifier 21 outputs the electrical potential difference VI which inputted the 
electrical potential difference outputted from the photodetectors 1 la and 1 Id of an optical pickup 10, 
and added these, and outputs the electrical potential difference V2 which the summing amplifier 22 
inputted the electrical potential difference outputted from the photodetectors 1 lb and 1 lc of an optical 
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pickup 10, and added these. 

[0046] Moreover, electrical potential differences VI and V2 are inputted into an adder 23, while these 
are added and being outputted as a read-out signal (RF signal) by the adder 23, the electrical potential 
difference V3 of the difference of electrical potential differences VI and V2 is generated by the 
subtractor 24, and this electrical potential difference V3 is outputted as a tracking error signal TE. 
[0047] Furthermore, the electrical potential difference VI outputted from the summing amplifier 21 is 
inputted into adjustable amplifying-circuit 41 A through a coupling capacitor CI, and is inputted into the 
non-inversed input terminal of a subtractor 42 as an electrical potential difference Va on which the 
electrical-potential-difference value was changed into the predetermined value by adjustable amplifying- 
circuit 41 A based on control voltage Vconl . 

[0048] Moreover, the electrical potential difference V2 outputted from the adder 22 is inputted into 
adjustable amplifier 4 IB through a coupling capacitor C2, and is inputted into the inversed input 
terminal of a subtractor 42 as an electrical potential difference Vb on which the electrical-potential- 
difference value was changed into the predetermined value by adjustable amplifier 41 B based on control 
voltage Vcon2. 

[0049] A subtractor 42 outputs the difference of the inputted electrical potential differences Va and Vb 
as a difference signal Vc. This difference signal Vc is inputted into the input terminal of the 1st contact 
43a of an electronic switch 43, and a band pass filter 48. 

[0050] 2nd contact 43b of an electronic switch 43 is opened wide, and contact piece 43c is grounded 
through the hold capacitor 44 while connecting with the non-inversed input terminal of the differential 
amplifier 45. Moreover, an electronic switch 43 is changed by the EFM signal reproduced from the RF 
signal, when an EFM signal is high-level, contact piece 43c is connected to 1st contact 43a, and contact 
piece 43c is connected to 2nd contact 43b at the time of a low level. 

[0051] Moreover, the output terminal of the differential amplifier 45 is connected to the input terminal 
of a low pass filter 46 while connecting with the inversed input terminal. 

[0052] Here, a sample hold circuit is constituted by an electronic switch 43, the hold capacitor 44, and 
the differential amplifier 45. 

[0053] A predetermined frequency, for example, a frequency component 40kHz or less, will be 
extracted from a hold signal Vd by the low pass filter 46, and the hold signal Vd outputted from the 
differential amplifier 45 will be outputted as control voltage Vconl mentioned above, if inputted into a 
low pass filter 46. 

[0054] Furthermore, the positive/negative is reversed by inversed amplification 47 and control voltage 
Vconl is outputted as control voltage Vcon2. 

[0055] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wobble signal, is extracted by the band pass filter 48, and, as for the difference signal Vc inputted into 
the band pass filter 48, this is outputted as a wobble signal WB. 

[0056] According to the 2nd operation gestalt which consists of the above-mentioned configuration, 
when the truck in which the information on an optical disk is recorded, namely, the pit is formed was 
reproduced, the RF signal was modulated by the EFM signal. Therefore, an EFM signal is reproducible 
from a RF signal. 

[0057] However, while the electrical potential differences VI and V2 needed for playback of a wobble 
signal also become what the EFM signal mixed, the level of electrical potential differences V 1 and V2 is 
the different thing. 

[0058] So that the EFM signal component mixed in these electrical potential differences VI and V2 with 
this operation gestalt may become equal here and the voltage level beyond a predetermined value may 
be obtained By generating the electrical potential differences Va and Vb which amended the level of 
electrical potential differences VI and V2 by the adjustable amplifying circuits 41 A and 4 IB, and 
generating the difference signal Vc of these electrical potential differences Va and Vb with a subtractor 
42 further The hold signal Vd which an EFM component does not mix is obtained, and the wobble 
signal is reproduced from this hold signal Vd. 

[0059] In amendment of the electrical potential differences V 1 and V2 in the adjustable amplifier 41 A 
and 4 IB, only when an EFM signal was high level H, sample hold of the difference signal Vc was 
carried out, with the low pass filter 46, it extracted, the envelope component, i.e., the EFM signal 
component, of a hold signal Vd, and the electrical potential difference VI is amended by making this 
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into control voltage Vconl. Furthermore, when control voltage Vconl is reversed, control voltage 
Vcon2 is obtained and this amends an electrical potential difference V2, push pull actuation of the 
adjustable amplifying circuits 41 A and 41 B is carried out. It enables it to reproduce a wobble signal on 
the fixed level optimal thereby always. 

[0060] Therefore, since level of an electrical potential difference Va is mostly made into this level with 
the level of an electrical potential difference Vb, the noise component of an electrical potential 
difference Va and an EFM signal component, the noise component of an electrical potential difference 
Vb, and an EFM signal component are offset, and the wobble signal WB with which the noise 
component and the EFM signal component were reduced or removed is generated. 
[0061] according to [ as mentioned above ] this operation gestalt — an easy configuration - always exact 
****.. s i nce the wobble signal WB of the optimal level is reproducible, it is stabilized and spindle 
control, especially spindle control at the time of tracking-off can be performed. Furthermore, since AITP 
data are correctly reproducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a 
search mistake can be reduced sharply. Furthermore, even if secular change of an optical pickup and the 
property of optical disk media change, a servo can always be automatically applied to the best point of 
C/N. 

[0062] In addition, the configuration in the 1st and 2nd operation gestalten mentioned above is an 
example, and it is needless to say that the invention in this application is not limited to this. 
[0063] 

[Effect of the Invention] As explained above, according to the wobble signal regeneration approach of 
the optical disk of this invention according to claim 1 Since it is offset synchronizing with an EFM 
signal, the noise component, i.e., the EFM signal component, of a signal of the both sides outputted from 
two photodetectors, and the noise component in a wobble signal is reduced or removed While an always 
exact wobble signal is reproducible, and being stabilized and being able to perform spindle control, 
especially spindle control at the time of tracking-off Even if eccentricity or SKEW has arisen in the 
optical disk, AITP data can be reproduced correctly, and a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
a servo can always be automatically applied to the best point of C/N. 

[0064] Moreover, according to the wobble signal regeneration approach of an optical disk according to 
claim 2 Since it is offset synchronizing with an EFM signal, the noise component, i.e., the EFM signal 
component, of a signal of the both sides outputted from two photodetectors, and the noise component in 
a wobble signal is reduced or removed While the wobble signal of the always exact optimal level is 
reproducible, and being stabilized and being able to perform spindle control, especially spindle control 
at the time of tracking-off Even if eccentricity or SKEW has arisen in the optical disk, AITP data can be 
reproduced correctly, and a search mistake can be reduced sharply. Furthermore, even if secular change 
of an optical pickup and the property of optical disk media change, a servo can always be automatically 
applied to the best point of C/N. 

[0065] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 3 It synchronizes with an EFM signal by the easy configuration. The offset component of a 
wobble signal, Namely, the level of the signal outputted from one photodetector of the photodetector by 
which the EFM signal component was made the control signal and made the longitudinal direction of a 
truck 2 ****s with this control signal is controlled to become almost the same as the level of the signal 
outputted from the photodetector of another side. Since the noise component superimposed on both 
signals with the subtractor is offset, the noise component in a wobble signal can be reduced or removed. 
Since a wobble signal exact thereby always is reproducible, it is stabilized and spindle control, 
especially spindle control at the time of tracking-off can be performed. Furthermore, since AITP data are 
correctly reproducible even if eccentricity or SKEW has arisen in the optical disk, a search mistake can 
be reduced sharply. Furthermore, even if secular change of an optical pickup and the property of optical 
disk media change, a servo can always be automatically applied to the best point of C/N. 
[0066] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 4 It synchronizes with an EFM signal by the easy configuration. The offset component of a 
wobble signal, Namely, the level of the signal outputted from the photodetector of the both sides of a 
photodetector where the EFM signal component was made into the control signal, and was made into the 
longitudinal direction of a truck 2 ****s by this control signal is controlled to become almost the same. 
Since the noise component superimposed on both signals with the subtractor is offset, the noise 
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component in a wobble signal can be reduced or removed. Since the wobble signal of the optimal level 
exac.t thereby always is reproducible, it is stabilized and spindle control, especially spindle control at the 
time of tracking-off can be performed. Furthermore, since AITP data are correctly reproducible even if 
eccentricity or SKEW has arisen in the optical disk, a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
the effectiveness which was very excellent that a servo can always be automatically applied to the best 
point of C/N is done so. 



[Translation done.] 
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\NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the wobble signal regeneration approach used for the 
information record regenerative apparatus of an optical disk, and its equipment. 



[Translation done.] 
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?. NOTICES* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



Pescription of the Prior Art] As conventionally shown in the recordable optical disk 1 of a write once 
optical disk (CD- WO) etc. at drawing 2 , the truck 2 which winds with few amplitude beforehand (it 
moves in a zigzag direction) is formed in the record section in the shape of a spiral. The wave of this 
truck is ATIP (Absolute Time In Pregroove). The absolute time information called data is expressed, 
22.05kHz is made into fundamental frequency, and the FSK (Frequency Shift Keying) modulation of 
that frequency is carried out so that **lkHz may change according to whether the contents of the bit, 
i.e., this bit, are "1 or it is "0" to every [ corresponding to 1 bit of ATIP data ] die length (seven periods 
with a frequency of 44.1kHz). 

[0003] Moreover, ATIP data consist of frames which a large number which consist of a bit string to 
which one frame equipped the position with the frame alignment signal of a fixed pattern, including the 
bit of one constant (84 bits) followed, and each frame is repeated with the period with a frequency of 
75Hz. 

[0004] On the other hand, when recording information, such as voice and an image, on the recordable 
optical disk mentioned above, the control information showing the number of channels of music, the 
existence of pre-emphasis, the number of music, the time amount from the beginning of music, the 
absolute time from the disk most inner circumference, etc., i.e., sub-code data, is recorded on 
coincidence. This sub-code data consists of many frames which consist of a bit string to which one 
frame equipped the position with the frame alignment signal of a fixed pattern, including the bit 
(however, the unit length corresponding to 1 bit differing from a case with ATIP data) of fixed numbers 
(98 bits), and each frame is recorded with a period with a frequency of 75Hz. 

[0005] Here, to actually record information on an optical disk, since it is defined by specification that 
frame synchronization of ATIP data and the sub-code data must be carried out, and they must be 
recorded, it needs to reproduce ATIP data. For this reason, when reproducing ATIP data conventionally, 
it reproduced as an analog signal (wobble signal) which detects the wave mentioned above and has the 
period of a wave, and was getting over by the FSK demodulator circuit using an analog PLL circuit etc. 
[0006] However, there were the following troubles in playback of a wobble signal. 
[0007] That is, a tracking error signal takes the difference of right and left of return light reflected from 
the optical disk on the photodetector of an optical pickup. Therefore, when an objective lens followed 
and moves to the eccentricity of an optical disk, naturally the spot of return light moves to right and left 
also on the photodetector in an optical pickup. Here, although a noise is not overlapped on a tracking 
error signal if considering the case where a noise is in return light all the incident light reinforcement to 
each photodetector is these level, when the level of incident light reinforcement on either side differs, a 
noise and an EFM signal component will be overlapped on a tracking error signal, and C/N of the 
wobble signal WB will be reduced. 

[0008] for example, to the optical disk of a postscript mold which was mentioned above When a wobble 
signal is reproduced in the field where information was recorded, and the field to which a non-recorded 
field exists and information is recorded, If eccentricity etc. is in an optical disk, it will be overlapped on 
a wobble signal, the signal component, i.e., the EFM signal component, of recording information, and 
C/N will be reduced, ATIP data will not be able to be reproduced correctly, but big trouble will be 
caused to a search, and a malfunction will be caused. 

[0009] In order to reduce such a malfunction, by the 1 beam push pull method, the wobble signal was 
reproduced by circuitry which is indicated by JP,6-44568,A. 
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[0010] That is, wobble signal regeneration equipment consists of Adders 71 A and 7 IB, Subtracters 72A 
and 72B, coupling capacitors 73A-73C, the adjustable amplifying circuit 74, clamping circuits 75A and 
75B; peak hold circuits 76A and 76B, an amplifying circuit 77, and a band pass filter (BPF) 78, as 
shown in drawing 3 . 

[00 11] Moreover, 10 is an optical pickup and the photodetector 1 1 of well-known quadrisection is used 
as a photodetector 1 1 which receives the reflected light from an optical disk. Moreover, the electrical 
potential differences VI and V2 corresponding to the sum total light income of the detectors 1 lb and 
1 lc located in detectors [ which are located in the left-hand side of a truck /11a and lid] sum total light 
income and right-hand side are generated by summing amplifiers 71 A and 71 B. 
[0012] Here, in electrical potential differences VI and V2, when the quantity of light of the reflected 
light beam from an optical disk changes according to a pit in the predetermined range and a groove 
changes to radial [ of a light beam ], where bias only of the predetermined level is carried out, according 
to a pit, it changes a period with short signal level, and the whole signal level is further changed 
according to a groove. 

[0013] On the other hand, an electrical potential difference VI is inputted into the adjustable amplifying 
circuit 74 through coupling-capacitor 73A, and the electrical potential difference V2 is inputted into the 
non-inversed input terminal of clamping circuit 75B and subtraction machine 72A as a signal S2 through 
coupling-capacitor 73 B. 

[0014] Moreover, the output signal SI from the adjustable amplifying circuit 74 is inputted into the 
inversed input terminal of clamping circuit 75A and subtraction machine 72A through coupling- 
capacitor 73 C. 

[001 5] The output signal of clamping circuit 75 A is inputted into the inversed input terminal of 
subtraction machine 72B as a signal S3 through peak hold circuit 76A, and the output signal of clamping 
circuit 75B is inputted into the non-inversed input terminal of subtraction machine 72B as signal S4 
through peak hold circuit 76B. Furthermore, after the output signal S5 of subtraction machine 72B is 
amplified by amplifier 77, it is inputted into the adjustable amplifying circuit 74 as a control signal. 
[0016] Moreover, the wobble signal WB is reproduced by letting the output signal of subtraction 
machine 72 A pass to a band pass filter 78. 

[0017] According to the above-mentioned configuration, the signal level of RF component which 
changes according to a pit is between an input signal S 1 and S2, and after amending the signal level of 
an input signal SI so that it may become equal, since these difference signals are generated and it is 
reproducing as a wobble signal WB, even when the incidence location of the reflected light beam to the 
optical pickup 10 changes by secular change etc., mixing of RF component to the wobble signal WB can 
be reduced. 



[Translation done.] 
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♦.NOTICES* 

'Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the wobble signal regeneration approach of 
the optical disk of this invention according to claim 1, it synchronizes with an EFM signal, Since it is 
offset, the noise component, i.e., the EFM signal component, of a signal of the both sides outputted from 
two photodetectors, and the noise component in a wobble signal is reduced or removed, an always exact 
wobble signal is reproducible, while being stabilized and being able to perform spindle control, 
especially spindle control at the time of tracking-off, even if eccentricity or SKEW has arisen in the 
optical disk, AITP data can be reproduced correctly, and a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
a servo can always be automatically applied to the best point of C/N. 

[0064] Moreover, according to the wobble signal regeneration approach of an optical disk according to 
claim 2, it synchronizes with an EFM signal, Since it is offset, the noise component, i.e., the EFM signal 
component, of a signal of the both sides outputted from two photodetectors, and the noise component in 
a wobble signal is reduced or removed While the wobble signal of the always exact optimal level is 
reproducible, and being stabilized and being able to perform spindle control, especially spindle control 
at the time of tracking-off Even if eccentricity or SKEW has arisen in the optical disk, AITP data can be 
reproduced correctly, and a search mistake can be reduced sharply. Furthermore, even if secular change 
of an optical pickup and the property of optical disk media change, a servo can always be automatically 
applied to the best point of C/N. 

[0065] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 3, it synchronizes with an EFM signal by the easy configuration, The level of the signal outputted 
from one photodetector of the photodetector by which it was made the control signal, the offset 
component, i.e., the EFM signal component, of a wobble signal, and it was made the longitudinal 
direction of a truck 2 ****s with this control signal is controlled to become almost the same as the level 
of the signal outputted from the photodetector of another side, and since the noise component 
superimposed on both signals with the subtractor is offset, the noise component in a wobble signal can 
be reduced or removed. Since a wobble signal exact thereby always is reproducible, it is stabilized and 
spindle control, especially spindle control at the time of tracking-off can be performed. Furthermore, 
since AITP data are correctly reproducible even if eccentricity or SKEW has arisen in the optical disk, a 
search mistake can be reduced sharply. Furthermore, even if secular change of an optical pickup and the 
property of optical disk media change, a servo can always be automatically applied to the best point of 
C/N. 

[0066] Moreover, according to the wobble signal regeneration equipment of an optical disk according to 
claim 4, it synchronizes with an EFM signal by the easy configuration, The level of the signal outputted 
from the photodetector of the both sides of a photodetector where it was made into the control signal, the 
offset component, i.e., the EFM signal component, of a wobble signal, and it was made into the 
longitudinal direction of a truck 2 ****s by this control signal is controlled to become almost the same, 
and since the noise component superimposed on both signals with the subtractor is offset, the noise 
component in a wobble signal can be reduced or removed. Since the wobble signal of the optimal level 
exact thereby always is reproducible, it is stabilized and spindle control, especially spindle control at the 
time of tracking-off can be performed. Furthermore, since AITP data are correctly reproducible even if 
eccentricity or SKEW has arisen in the optical disk, a search mistake can be reduced sharply. 
Furthermore, even if secular change of an optical pickup and the property of optical disk media change, 
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the effectiveness which was very excellent that a servo can always be automatically applied to the best 
point of C/N is done so. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it had the trouble of components mark having 
increased and becoming cost quantity while the conventional wobble signal regeneration equipment 
mentioned above had the complicated configuration. 

[0019] The purpose of this invention is to offer the wobble signal regeneration approach of the optical 
disk which can reproduce an always exact wobble signal by the easy configuration, and its equipment in 
view of the above-mentioned trouble. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in claim 

1 The reflected light from the optical disk with which it has the truck moved in a zigzag direction and 
formed based on absolute time information, there was along this truck, and the pit was formed is 
detected using the photodetector made into the longitudinal direction of said truck 2 ****s at least. In 
the wobble signal regeneration approach of the optical disk which reproduces the wobble signal which 
changes from this detection result corresponding to meandering of said truck The level of the signal 
outputted from one photodetector of said photodetector carried out 2 ****s is changed based on a 
control signal. The difference signal which has the level of a difference with the level of this signal by 
which level change was carried out, and the signal outputted from the photodetector of another side is 
generated. After carrying out sample hold of said difference signal based on the EFM signal acquired 
from said reflected light, The wobble signal regeneration approach of the optical disk which reproduces 
said control signal, and nothing and said difference signal for this sample hold signal as a wobble signal 
through a band-pass filter through a low-pass filter is proposed. 

[0021] As for the level of the signal outputted from one photodetector of the photodetector which 
receives the reflected light from the optical disk set as the informational record playback object, and 
which was carried out 2 ****s, according to the wobble signal regeneration approach of this optical 
disk, the level changes with control signals. Furthermore, the difference signal which has the level of the 
difference of the level of this signal by which level change was carried out, and the level of the signal 
outputted from the photodetector of another side is generated, and a wobble signal is reproduced by 
letting a band-pass filter pass in this difference signal Based on the EFM signal with which said control 
signal was acquired from the reflected light from an optical disk, sample hold of said difference signal is 
carried out here. Since it is furthermore generated through a low-pass filter, the output-signal level from 
one [ said ] photodetector is changed corresponding to an EFM signal and offset of the output-signal 
level from both photodetectors is mostly made into this level An EFM signal component in phase is 
offset in the noise component of both signals outputted from said two photodetectors, i.e., both signals, 
and the noise component in a wobble signal is reduced or removed. 

[0022] Moreover, it has the truck moved in a zigzag direction and formed in claim 2 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 

2 ****s at least. In the wobble signal regeneration approach of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
level of the signal outputted from the photodetector of both said photodetectors carried out 2 ****s is 
changed based on the 1st control signal and the 2nd control signal, respectively. The difference signal 
which has the level of the difference of this signal level by which level change was carried out is 
generated. After carrying out sample hold of said difference signal based on the EFM signal acquired 
from said reflected light, while making this sample hold signal with said 1st control signal through a 
low-pass filter The wobble signal regeneration approach of the optical disk which reverses this 1st 
control signal and reproduces said 2nd control signal, and nothing and said sample hold signal as a 
wobble signal through a band-pass filter is proposed. 

[0023] As for the level of the signal outputted from the photodetector of the both sides of the 
photodetector which receives the reflected light from the optical disk set as the informational record 
playback object, and which was carried out 2 ****s, according to the wobble signal regeneration 
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.approach of this optical disk, the level changes with the 1 st and 2nd control signals. Moreover, the 
difference signal which has the level of the difference of this signal level by which level change was 
carried out is generated, sample hold is carried out based on the EFM signal which was able to acquire 
this difference signal from the reflected light from an optical disk, and a wobble signal is further 
reproduced by letting a band-pass filter pass in this signal that carried out sample hold. Moreover, said 
1st control signal is generated by letting a low-pass filter pass in said signal by which sample hold was 
carried out, and said 2nd control signal is generated by reversing said 1st control signal. Based on an 
EFM signal, sample hold of said 1st and 2nd control signals is carried out, and they are generated here. 
Since the output-signal level from the photodetector of said both sides is changed corresponding to an 
EFM signal and offset of the output-signal level from both photodetectors is mostly made into this level 
While an EFM signal component in phase is offset in the noise component of both signals outputted 
from said two photodetectors, i.e., both signals, and the noise component in a wobble signal is reduced 
or removed Maintenance on fixed level is almost attained in the level of the wobble signal reproduced. 
[0024] Moreover, it has the truck moved in a zigzag direction and formed in claim 3 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 
2 **** s Qt i eas t. In the wobble signal regeneration equipment of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on a control signal, and outputs it, The subtractor 
circuit which outputs the signal which has the level of the difference of the level of the signal outputted 
from the photodetector of another side of said photodetector carried out 2 ****s, and the level of the 
output signal of said adjustable amplifying circuit, The sample hold circuit which carries out sample 
hold of the output signal of said subtractor circuit based on the EFM signal acquired from the reflected 
light from said optical disk, The low-pass filter which outputs only the frequency component below the 
predetermined frequency in the output signal of this sample hold circuit as said control signal, The 
output signal of said subtractor circuit is inputted and the wobble signal regeneration equipment of the 
optical disk equipped with the band-pass filter which outputs the signal of the frequency in the 
predetermined frequency band containing the frequency of the wobble signal in this signal is proposed. 
[0025] According to the wobble signal regeneration equipment of this optical disk, the level of the signal 
outputted from one photodetector of the photodetector which receives the reflected light from the optical 
disk set as the informational record playback object, and which was carried out 2 ****s It changes with 
adjustable amplifying circuits based on a control signal, and the difference signal which has the level of 
the difference of the level of the signal outputted by the subtractor circuit from the photodetector of 
another side of said photodetector carried out 2 ****s and the level of the output signal of said 
adjustable amplifying circuit is outputted. Moreover, it is outputted as said control signal with a low- 
pass filter, the frequency component, i.e., the offset component, below the predetermined frequency in 
the output signal of said subtractor circuit. Here, based on the EFM signal acquired from the reflected 
light from an optical disk, sample hold of said difference signal is carried out, it is generated, and the 
control signal outputted from said low-pass filter changes the output signal level from one [ said ] 
photodetector corresponding to an EFM signal. Furthermore, since said control signal turns into a signal 
outputted from said adjustable amplifying circuit, and a signal which has the level corresponding to the 
level difference of the signal outputted from the photodetector of said another side only when the EFM 
signal acquired from the reflected light from said optical disk exists, By controlling the level of the 
signal outputted from one [ said ] photodetector by this control signal to become almost the same as the 
level of the signal outputted from the photodetector of said another side Both noise components are 
offset in said subtractor, and the noise component in the signal outputted from said subtractor, i.e., a 
wobble signal, is reduced or removed. Furthermore, with a band-pass filter, the signal of the frequency 
in the predetermined frequency band containing the frequency of the wobble signal in the output signal 
of said subtractor circuit is outputted, and a wobble signal is reproduced. 

[0026] Moreover, it has the truck moved in a zigzag direction and formed in claim 4 based on absolute 
time information. The reflected light from the optical disk with which there was it along this truck and 
the pit was formed is detected using the photodetector made into the longitudinal direction of said truck 
2 ****s at least. In the wobble signal regeneration equipment of the optical disk which reproduces the 
wobble signal which changes from this detection result corresponding to meandering of said truck The 
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1st adjustable amplifying circuit which the level of the signal outputted from one photodetector of said 
photodetector carried out 2 ****s is changed based on the 1st control signal, and outputs it, The 2nd 
adjustable amplifying circuit which the level of the signal outputted from the photodetector of another 
side of said photodetector carried out 2 ****s is changed based on the 2nd control signal, and outputs it, 
The subtractor circuit which outputs the signal which has the level of the difference of the output-signal 
level of said 1st adjustable amplifier, and the output-signal level of said 2nd adjustable amplifying 
circuit, The sample hold circuit which carries out sample hold of the output signal of said subtractor 
circuit based on the EFM signal acquired from the reflected light from said optical disk, The low-pass 
filter which outputs only the frequency component below the predetermined frequency in the output 
signal of this sample hold circuit as said 1st control signal, The inverter circuit which reverses said 1st 
control signal and is outputted as said 2nd control signal, The output signal of said sample hold circuit is 
inputted, and the wobble signal regeneration equipment of the optical disk equipped with the band-pass 
filter which outputs the signal of the frequency in the predetermined frequency band containing the 
frequency of the wobble signal in this signal is proposed. 

[0027] According to the wobble signal regeneration equipment of this optical disk, the level of the signal 
outputted from one photodetector of the photodetector which receives the reflected light from the optical 
disk set as the informational record playback object, and which was carried out 2 ****s changes with the 
1st and 2nd adjustable amplifying circuits based on the 1st and 2nd control signals, respectively, and the 
difference signal which has the level of the difference of the output signal level of said 1 st and 2nd 
adjustable amplifying circuits is outputted by the subtractor circuit. Moreover, it is outputted as said 1st 
control signal with a low-pass filter, the frequency component, i.e., the offset component, below the 
predetermined frequency in the output signal of said subtractor circuit. Here, based on the EFM signal 
acquired from the reflected light from an optical disk, sample hold of said difference signal is carried 
out, it is generated, and the 1st control signal outputted from said low-pass filter changes the output 
signal level from one [ said ] photodetector corresponding to an EFM signal. Moreover, said 2nd control 
signal is generated by reversing said 1st control signal by the inverter circuit. Furthermore, since said 1st 
and 2nd control signals turn into a signal which has the level corresponding to the difference of the 
signal level outputted from said 1st and 2nd adjustable amplifying circuits only when the EFM signal 
acquired from the reflected light from said optical disk exists, By controlling the level of the signal 
outputted from the photodetector of said both sides by this control signal to become almost the same 
Both noise components are offset in said subtractor, and while the noise component in the signal 
outputted from said subtractor, i.e., a wobble signal, is reduced or removed, maintenance on fixed level 
is almost attained in the level of the wobble signal reproduced. Furthermore, with a band-pass filter, the 
signal of the frequency in the predetermined frequency band containing the frequency of the wobble 
signal in the output signal of said sample hold circuit is outputted, and a wobble signal is reproduced. 
[0028] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a 
drawing. Drawing 1 is the block diagram showing the 1st operation gestalt of this invention. In drawing, 
the same component as the conventional example mentioned above is expressed with the same sign, the 
optical pickup for which 10 used the 1 beam push pull method, and 21 and 22 - a summing amplifier 
and 23 - an adder and 24 - for a subtractor and 33, as for a low pass filter (LPF) and 35, an electronic 
switch and 34 are [ a subtractor and 3 1 / an adjustable amplifying circuit and 32 / a band pass filter 
(BPF) and 36 ] hold capacitors. [ namely, ] 

[0029] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 1 lc located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 1 lc located in detectors [ which are located in the left-hand side of a 
truck / 1 la and 1 Id ] sum total light income and right-hand side, and Detectors [lib and lid] sum total 
light income. 

[0030] A summing amplifier 21 outputs the electrical potential difference VI which inputted the 
electrical potential difference outputted from the photodetectors 1 la and 1 Id of an optical pickup 10, 
and added these, and outputs the electrical potential difference V2 which the summing amplifier 22 
inputted the electrical potential difference outputted from the photodetectors 1 lb and 1 1 c of an optical 
pickup 10, and added these. 

[0031] Moreover, electrical potential differences VI and V2 are inputted into an adder 23, while these 
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are added and being outputted as a read-out signal (RF signal) by the adder 23, the electrical potential 
difference V3 of the difference of electrical potential differences VI and V2 is generated by the f\ 
subtractor 24, and this electrical potential difference V3 is outputted as a tracking error signal TE. ^- 
[0032] Furthermore, the electrical potential difference VI outputted from the summing amplifier 21 is 
inputted into the adjustable amplifying circuit 31 through a coupling capacitor CI, and is inputted into a 
subtractor 32 as an electrical potential difference V4 on which the electrical-potential-difference value 
was changed into the predetermined value by the adjustable amplifying circuit 31 based on control 
voltage Vcon. An electrical potential difference V4 is inputted into the non-inversed input terminal of a 
subtractor 32, an electrical potential difference V2 is inputted into an inversed input terminal through a 
coupling capacitor C2, and a subtractor 32 outputs these differences as a difference signal V5. This 
difference signal V5 is inputted into a band pass filter 35 while it is inputted into 1st contact 33a of an 
electronic switch 33. 

[0033] 2nd contact 33b of an electronic switch 33 is opened wide, and contact piece 33c is grounded 
through the hold capacitor 36 while connecting with the input terminal of a low pass filter 34. Moreover, 
an electronic switch 33 is changed by the EFM signal reproduced from the RF signal, when an EFM 
signal is high-level, contact piece 33c is connected to 1st contact 33a, and contact piece 33c is connected 
to 2nd contact 33b at the time of a low level. 

[0034] Here, a sample hold circuit is constituted by an electronic switch 33 and the hold capacitor 36. 
[0035] A predetermined frequency, for example, a frequency component 40kHz or less, will be 
extracted from the difference signal V5 by the low pass filter 34, and the difference signal V5 will be 
outputted as control voltage Vcon mentioned above, if inputted into a low pass filter 42 through an 
electronic switch 33. 

[0036] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wobble signal, is extracted by the band pass filter 35, and, as for the difference signal V5 inputted into 
the band pass filter 35, this is outputted as a wobble signal WB. 

[0037] Next, actuation of this operation gestalt which consists of the above-mentioned configuration is 
explained based on the signal waveform diagram of drawing 4 . Playback of the truck in which the 
information on an optical disk is recorded, namely, the pit is formed modulated the RF signal with the 
EFM signal. Therefore, an EFM signal is reproducible from a RF signal. 

[0038] However, while the electrical potential differences VI and V2 needed for playback of a wobble 
signal also become what the EFM signal mixed, the level of electrical potential differences VI and V2 is 
the different thing, the EFM signal component mixed in these electrical potential differences VI and V2 
with this operation gestalt here --**-- by generating the electrical potential difference V4 which 
amended the level of an electrical potential difference VI by the adjustable amplifying circuit 31, and 
generating the difference signal V5 of this electrical potential difference V4 and electrical potential 
difference V2 with a subtractor 32 further, the electrical potential difference V5 which an EFM 
component does not mix is obtained, and the wobble signal is reproduced from this electrical potential 
difference V5 so that it may become equal. 

[0039] In amendment of the electrical potential difference VI in the adjustable amplifier 31, only when 
an EFM signal was high level H, the difference signal V5 was inputted into the low pass filter 34, with 
the low pass filter 34, it extracted, the envelope component, i.e., the EFM signal component, of the 
difference signal V5, and the electrical potential difference VI is amended by making this into control 
voltage Vcon. 

[0040] Therefore, since level of an electrical potential difference V4 is mostly made into this level with*/, 
the level of an electrical potential difference V2 as shown in drawing 4 , the noise component of an »/ 
electrical potential difference V4 and an EFM signal component, the noise component of an electrical 
potential difference V2, and an EFM signal component are offset, and the wobble signal WB with which 
the noise component and the EFM signal component were reduced or removed is generated. 
[0041] Here, in the signal wave form shown in drawing 4 , since control voltage Vcon is plus, the 
adjustable amplifying circuit 31 operates in the direction which lowers gain, and when an electrical 
potential difference V4 is smaller than an electrical potential difference V2, since control voltage Vcon 
is subtracted, it operates in the direction to which the adjustable amplifying circuit 31 raises gain. 
[0042] Since the always exact wobble signal WB is reproducible with an easy configuration according 
to this operation gestalt as mentioned above, it is stabilized and spindle control, especially spindle 
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control at the time of tracking-off can be performed. Furthermore, since AITP data are correctly 
reprpducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a search mistake can 
be reduced sharply. Furthermore, even if secular change of an optical pickup and the property of optical 
disk media change, a servo can always be automatically applied to the best point of C/N. 
[0043] Next, the 2nd operation gestalt of this invention is explained. Drawing 5 is the block diagram 
showing the 2nd operation gestalt of this invention. In drawing, the same component as the conventional 
example mentioned above is expressed with the same sign, the optical pickup for which 10 used the 1 
beam push pull method, and 21 and 22 - a summing amplifier and 23 — an adder and 24 -- a subtractor, 
and 41 A and 41 B -- an adjustable amplifying circuit and 42 » for a hold capacitor and 45, as for a low 
pass filter (LPF) and 47, the differential amplifier and 46 are [ a subtractor and 43 / an electronic switch 
and 44 / an inversed amplifier and 48 ] band pass filters (BPF). [ namely, ] 

[0044] An optical pickup 10 is equipped with the photodetector 1 1 of well-known quadrisection, and 
can perform focal amendment by an astigmatism method etc. using the sum total light income of the 
detectors 1 la and 1 lc located on the diagonal line in tracking amendment again using the sum total light 
income of the detectors 1 lb and 1 lc located in detectors [ which are located in the left-hand side of a 
truck / 1 la and 1 Id ] sum total light income and right-hand side, and Detectors [ 1 lb and 1 Id ] sum total 
light income. 

[0045] A summing amplifier 21 outputs the electrical potential difference VI which inputted the 
electrical potential difference outputted from the photodetectors 1 la and 1 Id of an optical pickup 10, 
and added these, and outputs the electrical potential difference V2 which the summing amplifier 22 
inputted the electrical potential difference outputted from the photodetectors 1 lb and 1 lc of an optical 
pickup 10, and added these. 

[0046] Moreover, electrical potential differences VI and V2 are inputted into an adder 23, while these 
are added and being outputted as a read-out signal (RF signal) by the adder 23, the electrical potential 
difference V3 of the difference of electrical potential differences VI and V2 is generated by the 
subtractor 24, and this electrical potential difference V3 is outputted as a tracking error signal TE. 
[0047] Furthermore, the electrical potential difference VI outputted from the summing amplifier 21 is 
inputted into adjustable amplifying-circuit 41 A through a coupling capacitor CI, and is inputted into the 
non-inversed input terminal of a subtractor 42 as an electrical potential difference Va on which the 
electrical -potential-difference value was changed into the predetermined value by adjustable amplifying- 
circuit 41 A based on control voltage Vconl. 

[0048] Moreover, the electrical potential difference V2 outputted from the adder 22 is inputted into 
adjustable amplifier 41B through a coupling capacitor C2, and is inputted into the inversed input 
terminal of a subtractor 42 as an electrical potential difference Vb on which the electrical-potential- 
difference value was changed into the predetermined value by adjustable amplifier 41B based on control 
voltage Vcon2. 

[0049] A subtractor 42 outputs the difference of the inputted electrical potential differences Va and Vb 
as a difference signal Vc. This difference signal Vc is inputted into the input terminal of the 1st contact 
43a of an electronic switch 43, and a band pass filter 48. 

[0050] 2nd contact 43b of an electronic switch 43 is opened wide, and contact piece 43c is grounded 
through the hold capacitor 44 while connecting with the non-inversed input terminal of the differential 
amplifier 45. Moreover, an electronic switch 43 is changed by the EFM signal reproduced from the RF 
signal, when an EFM signal is high-level, contact piece 43c is connected to 1st contact 43a, and contact 
piece 43c is connected to 2nd contact 43b at the time of a low level. 

[0051] Moreover, the output terminal of the differential amplifier 45 is connected to the input terminal 
of a low pass filter 46 while connecting with the inversed input terminal. 

[0052] Here, a sample hold circuit is constituted by an electronic switch 43, the hold capacitor 44, and 
the differential amplifier 45. 

[0053] A predetermined frequency, for example, a frequency component 40kHz or less, will be 
extracted from a hold signal Vd by the low pass filter 46, and the hold signal Vd outputted from the 
differential amplifier 45 will be outputted as control voltage Vconl mentioned above, if inputted into a 
low pass filter 46. 

[0054] Furthermore, the positive/negative is reversed by inversed amplification 47 and control voltage 
Vconl is outputted as control voltage Vcon2. 

[0055] On the other hand, the frequency component in a predetermined frequency band, i.e., the 
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frequency component in the predetermined frequency band centering on the frequency of 22.05kHz of a 
wohtf>le signal, is extracted by the band pass filter 48, and, as for the difference signal Vc inputted into 
the band pass filter 48, this is outputted as a wobble signal WB. 

[0056] According to the 2nd operation gestalt which consists of the above-mentioned configuration, 
when the truck in which the information on an optical disk is recorded, namely, the pit is formed was 
reproduced, the RF signal was modulated by the EFM signal. Therefore, an EFM signal is reproducible 
from a RF signal. 

[0057] However, while the electrical potential differences VI and V2 needed for playback of a wobble 
signal also become what the EFM signal mixed, the level of electrical potential differences VI and V2 is 
the different thing. 

[0058] So that the EFM signal component mixed in these electrical potential differences VI and V2 with 
mis operation gestalt may become equal here and the voltage level beyond a predetermined value may 
be obtained By generating the electrical potential differences Va and Vb which amended the level of 
electrical potential differences VI and V2 by the adjustable amplifying circuits 41 A and 4 IB, and 
generating the difference signal Vc of these electrical potential differences Va and Vb with a subtractor 
42 further The hold signal Vd which an EFM component does not mix is obtained, and the wobble 
signal is reproduced from this hold signal Vd. 

[0059] In amendment of the electrical potential differences VI and V2 in the adjustable amplifier 41 A 
and 41 B, only when an EFM signal was high level H, sample hold of the difference signal Vc was 
carried out, with the low pass filter 46, it extracted, the envelope component, i.e., the EFM signal 
component, of a hold signal Vd, and the electrical potential difference VI is amended by making this 
into control voltage Vconl. Furthermore, when control voltage Vconl is reversed, control voltage 
Vcon2 is obtained and this amends an electrical potential difference V2, push pull actuation of the 
adjustable amplifying circuits 41 A and 41 B is carried out. It enables it to reproduce a wobble signal on 
the fixed level optimal thereby always. 

[0060] Therefore, since level of an electrical potential difference Va is mostly made into this level with 
the level of an electrical potential difference Vb, the noise component of an electrical potential 
difference Va and an EFM signal component, the noise component of an electrical potential difference 
Vb, and an EFM signal component are offset, and the wobble signal WB with which the noise 
component and the EFM signal component were reduced or removed is generated. 
[0061] according to [ as mentioned above ] this operation gestalt -- an easy configuration always exact 
****-- since the wobble signal WB of the optimal level is reproducible, it is stabilized and spindle 
control, especially spindle control at the time of tracking-off can be performed. Furthermore, since AITP 
data are correctly reproducible even if eccentricity or a skew (SKEW) has arisen in the optical disk, a 
search mistake can be reduced sharply. Furthermore, even if secular change of an optical pickup and the 
property of optical disk media change, a servo can always be automatically applied to the best point of 
C/N. 

[0062] In addition, the configuration in the 1st and 2nd operation gestalten mentioned above is an 
example, and it is needless to say that the invention in this application is not limited to this. 



[Translation done.] 
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^NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the 1st operation gestalt of this invention 
[Drawing 2] Drawing explaining the truck currently formed in the optical disk 
[Drawing 3] The block diagram showing the conventional example 

[Drawing 4] The signal waveform diagram explaining actuation of the 1st operation gestalt of this 
invention 

[Drawing 5] The block diagram showing the 2nd operation gestalt of this invention 
[Description of Notations] 

10 an optical pickup, a 1 la- 1 Id-- photodetector, 21, 22 -- summing amplifier, and 23 - an adder, 24 - 
subtractor, a 31 ~ adjustable amplifying circuit, and 32 - a subtractor, 33 » electronic switch, 34 - low 
pass filter, and 35 - a band pass filter, 41 A, a 41 B-- adjustable amplifier, 42 -- subtractor, and 43 » an 
electronic switch, 44 -- hold capacitor, 45 -- differential amplifier, and 46 - a low pass filter, 47 -- 
inversed amplifier, and 48 -- band pass filter. 



[Translation done.] 
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